Detection of altered acrosomal physiology of cryopreserved human spermatozoa after sperm residence in the female reproductive tract.
At least some of the spermatozoa that remain motile following cryopreservation have sustained sublethal damage that reduces their functional capacity in vivo. Although it is believed that acrosomal damage is partly responsible for impaired sperm function in vivo, direct evidence for this hypothesis is lacking because spermatozoa have not been collected from the female reproductive tract for evaluation. In the study reported here, cervical mucus was collected from women 24 h after artificial insemination by cervical cup. For both cryopreserved and nonfrozen inseminates, spermatozoa within the cervical mucus and spermatozoa that migrated out of mucus into culture medium (t = 1 h) were viable and had intact acrosomes. However, although nonfrozen spermatozoa did not initially respond to induction of the acrosome reaction with follicular fluid, a significant proportion of cryopreserved spermatozoa did respond. These results demonstrate that cryopreservation increases the acrosomal lability of spermatozoa residing in the female reproductive tract. An in vitro test was developed to detect this form of cryodamage. Sperm-free mucus was collected before insemination and spermatozoa from the inseminate were allowed to swim into this column of mucus in vitro. Spermatozoa recovered from this mucus sample were compared with spermatozoa from the paired sample collected from the cervix 24 h later. This in vitro test could detect acrosomal lability in cryopreserved semen samples, and this approach may prove valuable for studying sublethal cryodamage to the acrosome.